Abstract. The paper gives a brief overview of the subjective aspects of data formation and processing in Formal Concept Analysis. It is shown that the fundamental cognitive scaling procedure that allows a different interpretation, introduces new information into the analysis and the analysis is not correct in the general case without paying the proper attention to this information. The relationship between the objects properties that arises from the use of various types of scales and that need to be noted, is considered.
Introduction
For more than three decades the Formal Concept Analysis (FCA) is being developed successfully at the intersection of applied mathematics and computer science [1] [2] [3] [4] [5] [6] [7] . FCA has made a significant contribution and will continue to stimulate the developing of data mining, data representation and other parts of computer science due to the classical (Aristotelian) approach to the concept as the fundamental mental entity defined by the volume and content as well as to the basis of algebraic lattices theory. FCA cognitive character appears in the account of the researcher's different axiological systems. The outline of FCA subjective aspects and its application in data analysis is the scope of this article. But the main focus is concentrated on primary data scaling. We believe that the genesis of so-called "properties' existence constraints" [8, 9] , without which the FCA problems solution is incorrect [10] , is often determined by scaling procedures [11, 12] . The occurrence of various restrictions of properties' existence constraints as a result of subjective selection of scales type is investigated.
1
Subjective aspects of classical FCA
Basic definitions and models
FCA has to deal with mass encountered practical applications that require the objectattributive data analysis. Classical FCA is focused on processing of binary data as a set of truth values of basic semantic proposition b gm = "g object has m property". It uses the following symbols and models:
where G * is a set of investigated knowledge domain's objects (KD) comes in the researcher's view (i.e. the "learning sample" of KD objects), M -set of objects' measured properties, I -relation between the objects and their properties -a set of assessments ||b gm || ∈ {True, False};
• Galois operators ϕ, ω (a common notation " ' ") for the context K:
• for a set of objects X, the set of their common properties X ' is the description of the objects' similarity from the set X, and the closed set X '' is a cluster of similar objects;
• В(K) -set of all formal concepts of K;
The subjective aspect of K context formation is manifested in cognitive asymmetry of "objects" and "properties": formally the objects G * are independent from the researcher's KD, while the properties of M are the result of KD hypotheses production maid by the subject and it is based on his current target system, his a priori knowledge and his resource capabilities.
Formal concept's set reduction
The FCA results presentation for subsequent analysis may be difficult because of the large number of detectable concepts. Two main ways of relevant formal concepts' selection are developed for the reduction of the set В(K).
If there are frequent concepts saved in the lattice only (their content is frequent sets of properties), the lattice will be reduced to the so-called "iceberg concepts" [13, 14] .
The more granular approach is based on the identification in the В(K) the concepts that are resistant to the support volume's changes in the objects' learning sample [15, 16] . The stability index of the formal concept (X, Y) is determined by
The concept (X, Y) is considered to be stable when the σ(X, Y) ≥ σ min ∈ [0, 1], and the lattice reducing means that the most stable formal concepts will be stored there only. It is obvious that the subjective nature of the thresholds choice for the properties' variety support as well as for the concepts' sustainability index is not associated with the involvement of the additional information (knowledge) about the KD in the analysis.
Properties subsets' implications
The implication on formal context's properties subsets K is a dependence A → B, A, B ⊆ M, provided that all objects with properties A, also have all the properties of B, i.e. A ' ⊆ B '. Partial implication in the context K is distinguished by the lack of support in the objects' learning sample [1] . Entered into the FCA the partial implication's confidence index makes it possible to extend the set of relevant empirical regularities with condition of subjectively choosing of the reliability threshold. But it doesn't accompanied by using of additional data about KD.
Subjective aspects of conceptual scaling
The basic form of empirical information about KD is an "object-properties" table, which is treated in the FCA as a multi-valued context (G * , M, V, I). Here G * and M have been already defined, V -is the property values' set, and I -is the ternary relation between G * , M and V (I ⊆ G * ×M×V) defined for all pairs from G * ×M. To reducing the many-valued context to a binary form, the conceptual scaling as a fundamental cognitive procedure is applied [1, 11] . It informally means the subjective construction of value domain's "coverage" of each property of multi-valued context, i.e., the formation of new KD objects' distinctive properties that are measured in subjectively formed scales. The property scale m ∈ M is a binary context S m = (G m , M m , I m ). Here G m is the scale values, M m -is the KD objects' new properties that are entered by the scale, I m -is a relation between the scale values and the new properties introducing the specific of the KD subjective perception by its researcher. We will show that subject enters qualitatively new information about KD into the analysis while it implements a conceptual scaling. FCA practical application becomes problematic without taking this information into account (these problems were discussed in [10] ).
Using of the nominal scale
The most common scaling reception is the use of the nominal scale [11, 17] . Table 1 gives an example of such scale. 
Other types of scales
Specific areas of conceptual explorations -such as sociology [18] or machine vision [19] -typically characterized by self-built complex types of scales. We will show the effects of using of other types of scales on the examples from [20] . These examples do not embrace all of the possible methods of expression of the researcher's subjective perception of KD. The ordinal scale should be used to preserve the values ordering in the domain of multi-valued property. So, the domain of multi-valued properties named "Financial position" (FP) can be described by the following expressions (from "difficult" to "safe") [20]:
1. not enough money even for food;
2. enough money for food, but not enough to buy clothes and shoes;
3. have enough money for clothes and shoes, but can't afford the purchase of household appliances;
4. enough money to buy household appliances, but not enough to buy a new car;
5. enough money for everything, except the expensive acquisitions such as an apartment, a house;
6. do not feel financial difficulties, could buy an apartment, a house, etc., if necessary.
The researchers will have table 2 as the most natural scale for this multi-valued property. 
This scaling sets the binary conditionality relation between newly introduced properties: С [8, 10] :
Nowadays, the scales with division and ordering become very popular. They are described in [20] to a closed question like "Do you feel safe?" (S). The response options are:
1. definitely yes;
2. rather yes;
3. rather no;
4. definitely no.
The subjective understanding of this domain of values can be expressed by double ordering scale (table 3) . 
In this example, the researcher expands the available empirical evidence about KD subjectively by entering the following binary relations between the newly introduced properties:
• E = {(S 1 , S 3 ), (S 1 , S 4 ), (S 2 , S 3 ), (S 2 , S 4 )};
• C = {(S 1 , S 2 ), (S 4 , S 3 )}.
Conclusion
Fundamental subjective aspect of the FCA is an axiological basis of formation of the initial data about KD. This aspect reveals itself in the formation of measurement procedures' set.
Subjectively established thresholds of different indicators are generally used to generate equivalence classes for the results and are directly interpreted in the terms of FCA. Fundamental cognitive scaling procedure, on the other hand, is associated with the subject's introduction of additional information about studied KD. This information should be taken into account at the stage of binary formal context formation [10] and it has a significant effect on derivable formal concepts' structure. Of course, the genesis of the existence limits of the properties is not exhausted by the researcher's subjective actions during scales' designing for the property values of objects seen in the learning sample. Subject's a priori knowledge relevant to the researched KD is the source of these restrictions in general.
